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Tello Drone
[image: ]
TI-84 Plus CE Python
Getting Your Wings!




	Activity Background:

	[bookmark: _GoBack][image: ]Students will master the basics of Python programming and flying the Tello drone using the TI-84 Plus CE Python with the BBC micro:bit. Each of the three challenges presents a new skill and promotes safety while flying the drone in the classroom. Upon completion of these activities, check with your teacher to obtain a "Getting Your Wings Certificate."

Students interested in going further with drones may consider earning an FAA pilot license; please visit this link for more information. 

Note – If you fly a drone outdoors, the FAA requires that all recreational flyers pass an aeronautical knowledge and safety test and provide proof of passage if asked by law enforcement or FAA personnel. The Recreational UAS Safety Test (TRUST) was developed to meet this requirement. – See link for more details.Scan QR code or click here to watch the associated videos for this activity




	Are You Ready For This?

	Before proceeding with the activity, the Tello and micro:bit communication system must be assembled and paired. The QR code and this link will guide you through the process. TI-84 Plus CE Python Tello Video Playlist. If this has already been completed, skip to the Preflight Check.
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	Preflight Check: The Walk Around

	
1. Securely insert a fully charged battery into the drone. Be sure to slide the battery in with the correct orientation. Never force the battery!
2. Check that the propellers do not have nicks, and gently but firmly press each propeller onto the motor's shaft.
3. Confirm the propellers rotate freely and do not hit the safety guards.
4. Inspect the airframe for cracks or other damage.
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	Challenge 1: Clear—Contact!

	
1. Select [on] key 
[image: ]
2. Begin a new Python program by pressing the [prgm] key and selecting Python App.

3. Name the new program ‘C1’, by pressing the [C] key and then [2nd], [alpha] and [1]. 

4. Select Ok to accept the name ‘C1’.

5. Select Add-On

6. Select from tello import * to paste the statement into the editor.

7. Select the Fns.. menu to access all of the Tello methods from the tello drone.. selection.

8. Select var=battery(), from the “Data” menu, to paste the statement into the editor.




Note – to ensure your cursor goes to the following line after entering a parameter, press [2nd + [enter]. This prevents the closed parenthesis from being dropped into the following line. 
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	[image: ]

	[image: ]
	[image: C:\Users\a0227034\AppData\Local\Temp\Texas Instruments\TI Connect CE\Capture4-1675718831021.png]

	[image: ]
	[image: C:\Users\a0227034\AppData\Local\Temp\Texas Instruments\TI Connect CE\Capture7-1675718893311.png]

	[image: C:\Users\a0227034\AppData\Local\Temp\Texas Instruments\TI Connect CE\Capture8-1675718912895.png]
	[image: C:\Users\a0227034\AppData\Local\Temp\Texas Instruments\TI Connect CE\Capture9-1675718940730.png]




	9. Select: Fns..  Modul  tello drone…  Set  2:motors_on( )
10. Select:  Fns..  Modul  tello drone…  Commands  1:sleep(time) (enter 5000)
11. Select:   Fns..  Modul  tello drone…  Set  3:motors_off( )
12. Set the drone on a drone pad on a flat surface, clear from people.
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	13. Please turn on the drone by pressing the power button on its side.
[image: ]
14. Wait until the LED on the front of the drone blinks at a steady yellow flash.
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	15. 
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	16. Select: Run → Run (Ctrl+R)
17. The calculator will display the drone’s battery charge; the motors will spin for 5 seconds and then turn off.
18. Notice the drone's feedback displayed on the TI-84 Plus CE Python calculator's screen.
19. Turn off the drone power by pressing the power button again.

Congratulations! You have written your first Python drone program!

Note: The motors_on() and motors_off() methods require a Tello EDU with the latest firmware upgrade. See the video link on page 1 for help.
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	Challenge 2: Three, Two, One… Takeoff!

	1. Continue adding new methods to the existing Python editor after tello.motors_off().
2. Add a print statement "Takeoff!" on the calculator's display.  
3. [image: ]Select: Fns.. → I/O → print()
4. Select: the [2nd]  → quote (addition) key to enter a single quote.
5. Next, use the [alpha] and keypad to enter the letters for "Takeoff!". 
6. End the line with one more quote.
7. Select:  Fns… → Modul → tello drone… → Fly→ takeoff()
8. Select:   Fns… → Modul → tello drone… → Fly→ land()
9. Set your drone on a flat surface on top of the drone—pad, clear from other people.
10. Please turn on the drone by pressing the power button on its side.
11. Wait until the LED on the front of the drone blinks at a steady flash.








Caution: Check that the flight path above and around the drone is clear of people and obstacles before running your program.

12. Select: Run → Run (Ctrl+R)
13. Turn off the drone power by pressing the power button again.
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	Challenge 3: I Got this… Let's Fly this Baby

	Use your new knowledge of the Python menus to try these flights on your own:

1. Fly out and back.
a. Takeoff
b. Fly forward 100cm
c. turn around (180◦)
d. fly back to the starting point
e. land.

2. Fly up and do a couple of flips.
a. Takeoff
b. Fly up 100cm (check ceiling height)
c. Choose a flip maneuver, forward then backward, or left then right.
d. Land the drone.

Note: After entering a parameter within the parentheses, the cursor must be moved outside the right parentheses before pressing the Enter key. An easier way is to press [ctrl]+[enter] within the parenthesis to avoid splitting the line.
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Challenge 3.1

[image: C:\Users\a0227034\AppData\Local\Temp\Texas Instruments\TI Connect CE\Capture28-1675721912032.png]
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